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Climatology of Low-level Jet and Northward Migration of Rice
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Abstract: The climatology of the low-level jet (LL]) with different spatio-temporal scales in China were
analyzed by the standard wind and temperature data (850hP) from Chinese Meteorological Bureau between
1986 and 1995,and the correlation of L] with the northward migration of rice planthoppers (Nilaparvata
lugens and Sogatella furcifera) was found. The analysis indicated that the immigration populations’ north-
ern boundary during March to May exactly coincided to 16. 5 C isotherm of LLJ,and from then on,to the
northern boundary of LL]J. The larger the spatio-temporal scales the L1.] had.the vaster the damaged crop

areas would be. So,the LLJ can be used as a parameter to monitor and forecast the outbreak of rice plan-

thoppers.
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Comparison of the occurrence of rice planthoppers between the Southern and Northern China

Occurrence extent and damage areas in Northern China

Damage extent in Southern China

1966 O, Liaoning 1966 O
1969 . O, Liaoning and Jilin 1969 O
1972 O, Tonghua 1972 L
1973 ) 50 1973 M
Coast of Bohai Sea in Liaoning, Southern Jilin
70 L. Northern China 1974, 1975, 1977 (0]
1979 O, Tonghua 1979 L
80 L. Northeastern China 1980, 1983, 1985, 1989 (0]
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1990 .80% 0O, Jilin 1990 M
1991 ( . ) SO, Coast of Bohai Sea 1991 SO
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3. 89 4. 49 s Table 2 Correlativity of the duration of LLJ and damaged
( ) ( ) ( areas of rice planthoppers in migration seasons (March to
3). 10 LL] ) 1987. September) of 1987~1995
1991 16d  15d. 10% LLJ
Vear Duration of LLJ (d) Damaged arca§
’ ’ <2d =2d (1000 000 hm?)
° LL] 1987 60. 5 83.5 18. 2
, 9 LLJ 1988 57.5 60.5 16.0
, LLJ 1989 37.5 68.5 14.9
X , 1990 37.5 64.5 16. 3
9 LL] 1991 38.5 98.5 23.2
1992 67.0 67.5 14. 4
’ 1993 64.5 69.5 14. 3
° 1994 50. 0 73.5 20.9
2.2.2 3 1995 50. 0 66.5 16.8
s LL] , r —0.4114 0.7924
16. 6d LLJ, LL] Prob> |R| 0.2731 0. 0109
; 1~4d
LLJ s 3 ,850hP
s s LLJ 0 1 7 ,
LLJ s 36.7 N 3d
LLJ »34°N .8 s ,LLJ C D,
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,6~8 N ,7~8 N
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Table 3 Correlativity of annual mean times of LLJ with different spatial scales and the damaged areas of rice planthop-

pers in migration seasons (March to September) of 1986~1995

LL]J Annual mean times of LL] with different spatial scales
Direction of
LL] axis ~ D<2 2<D<3 3<D<4 4<D<5 5<D<6 6<D<7 7<D<§ 8<D<9  D>9
Zonal 117.8 99. 2 33.5 30. 8 23.3 18.6 19.3 9.7 28.5

r 0.1236 —0.1847 0.2986 —0.1086 —0.1994 —0.3524 0. 0984 0.3209 0. 7350

0.75 0. 0.435 0. 780 0. 60 0. 35 0. 80 0. 0.0
Prob> |R| 7513 6342 4351 7809 6071 3523 8012 3998 241

. 117.0 78.9 32.1 34.3 17. 4 22.2 14.9 12.7 51.1
Meridional

r —0.1216 0.0944 —0.1249 0.0308 —0.3522 0.0923 0.5522 0.2330 0.4798

0.7553 0. 8091 0. 7489 0.9373 0. 352 0.8132 0.1232 0.5464 0.1912
Prob> |R| 755 8 748 7 526 8 546

s .D LLJ ( ). Zonal is longitudinal, S-N. Meridional is

latitudinal, W-E. D is the spatial scale of LLJ, i.e. numbers of latitude or longitude it extended

4 1986~1995 (3~9 ) LLJ
Table 4 Duration (d) of LLJ with different temporal scales in migration seasons(March to September) of 1986~ 1995
(<C25°N) (25~34°N) (>34°N)
Southern China Central China Northern China
Month — = =
1~2d 3~4d =5d 1~2d 3~4d =5d 1~2d 3~4d =5d
3 59.5 55.5 43.5 48.0 40.5 26.0 36.0 2.5 0.0
4 49.0 47.0 9.0 58.0 44.5 9.0 61745 19.0 0.0
5 42.5 36.5 10. 5 49.5 37.5 10. 5 855 9.0 4.5
6 40.5 30.5 65.0 46. 0 30.5 49. 0 35 6.5 5.0
7 43. 5 34.0 52.5 54.0 S5 68. 0 37.5 26.5 16. 5
8 21.0 30.5 4.5 29.0 26.0 14.0 20.0 2.5 9.5
9 19.5 3.0 0.0 16.0 5 0.0 39.5 2.5 0.0
d LLJ . The ‘d” means days the LL] sustained
,LLJ o 3 7
. LLJ 3 7 C 5.
5 3~9 LLJ [Gep) (1986~1995)

Table 5 Spatial distribution of the mean temperature both inside and outside the LLJ from March to September of 1986
~1995

Latitude (°N)

Mean <22 22~26 26~30 30~34 34~38 >38
Month

1 (0] 1 (0] 1 (0] 1 O 1 (0] 1 O 1 O
3 6.2 3.3 17.3 15.0 14.0 11.2 11.6 5.3 6.6 3.2 3.3 0.6 —1.4 —2.8
4 12.1 10.0 19.5 18.0 16.9 15.2 15.2 11.3 10.6 9.7 10.4 8.4 8.4 5.9
5 16.1 14.5 20.1 19.1 18.8 17.4 18.1 15.1 15.8 14.2 15.8 13.7 13.5 12.4
6 18.3 18.2 19.9 20.0 19.0 19.6 18.8 18.4 18.8 17.7 18.6 17.6 16.9 17.5
7 19.9 20.2 19.5 20.0 19.5 20.3 20.4 20.9 20.3 19.9 20.4 19.7 19.7 20.6
8 19.1 19.4 19.5 19.9 19.1 20.1 20.0 20.3 189 19.6 19.2 18.6 18. 4 19.0
9 15.6 15.3 16.6 18.8 17.6 18.1 18.0 16.5 16.2 15.3 15.2 14.4 13.4 13.2

1, inside. O, outside
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